Objective: To identify if the presence of dental plaque, dental brushing frequency and preventive dental care are related to the high severity of dental caries.
INTRODUCTION
Dental caries represents one of the major oral health problems around the world. It is a multifactorial disease caused by a physiological imbalance between the minerals of the tooth and the dentobacterial plaque, resulting in a net loss of dental mineral (1) . Although in its initial stages it is reversible, once it sets in, it advances slowly, causing the destruction of the hard tissue of the tooth; if it is not restricted by proper dental treatment, it is one of the main causes of tooth loss. Once it occurs, as it is a cumulative disease, its manifestation persists throughout life even after treating the lesion (2) . Despite being preventable in minimally protective ways, dental caries' shows a high prevalence and incidence and it is one of the unmet oral health needs among the Latin American population and mainly located among the most vulnerable population (3) (4) (5) .
Through epidemiological indices, the prevalence, the incidence and the intensity or severity of dental caries in populations can be determined. The common indicators that have been used worldwide are the dmft and the DMFT indices. The dmft index (decayed, extracted/indicated for extraction and filled teeth) is commonly employed in studies about dental caries in primary dentition. On the other hand, the DMFT index reflects a similar evaluation in permanent teeth (6) . Among school-age subjects, it has been observed that dental caries is distributed in a biased manner, with approximately 60-70% of the disease concentrated in 20% of the people (7).
This resulted in a different approach for dental treatment in the population, while the concentration of highly active caries in a small proportion of children raises the rational need for methods to identify those at risk of highly active caries, with the purpose of preventing or controlling it (8) . Oral hygiene is an important goal towards improvement in oral health. One of the main recommendations in primary oral health is the mechanical removal of dentobacterial 3 plaque through brushing, this is the educational message given to children, adolescents, and adults, as it helps to eliminate dental plaque and facilitates contact of fluoride in the toothpaste with the teeth (9); together with the massive strategies mentioned above, we can control the most prevalent oral disease. The aim of the study was to identify whether the presence of dental plaque and tooth-brushing frequency and preventive dental care are related to the high severity of dental caries in Nicaraguan children.
MATERIAL AND METHODS

Study design and sample selection
A case-control study was carried out based on data from a study on oral health, from which a set of oral health indicators (10-12) have been published. The inclusion criteria were apparently healthy children from 6 to 12 years of age, who were enrolled in primary schools. Their parents gave consent for their children to participate in the study, who did not have orthodontic appliances and did not have diseases that affect the oral cavity. Using the sampling strategy proposed by the OMS (13), in 25 public schools, four children and four girls from each of the seven groups of 6 to 12 years old were included, which in the end resulted in 56 children. Thus, in the original study, they were similarly distributed by age and gender, which elicited a sample of 1400 students. Case selection (n=283): all schoolchildren with a high severity of caries were defined as cases, which means, the sum of their dmft and DMFT was 6 or more. Selection of controls (n=394), using the database with information from other schoolchildren as possible controls, all those students who were free of caries in both dentitions were selected. Thus, the final sample is 677 children.
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Variables and data collection
The dependent variable was the high severity of caries, which was coded as 0 = dmft + DMFT = 0 and 1 = dmft + DMFT≥6. Which was calculated from the indices dmft and DMFT (decayed, missing and filled teeth index in the primary and permanent dentition, respectively). In the oral clinic inspection, a periodontal probe and intraoral mirror were used in daylight. The students were examined at the facilities of each educational institution, avoiding interference with educational activities. All subjects were clinically examined by one of two trained and standardized examiners (Kappa > 0.85) on the caries criterion used. In a format designed for the study containing an odontogram, the results of the clinical variables were established.
For the collection of sociodemographic, socioeconomic, and dental variables, questionnaires were distributed to the mothers/guardians of the children, which were then delivered to the schools and later collected via the same route. At the same time, the signed letter of consent was requested. The independent variables included in the study were: age, gender, birth order, dental brushing frequency, dental plaque and type of dental care service used in the last year by the child. Age and attitude of the mother towards oral health; the size of the family; and schooling and occupation of the parents, calculating with this information the socioeconomic position of the family.
From the dental plaque, its presence or absence was determined using the modified Silness and Löe index (14) , by inserting the tip of a probe into the gingival groove and sliding it around all the teeth, the plaque extension was registered at the end (number of teeth with presence of plaque divided by the total of teeth, multiplied by 100) and was coded as 0 = low presence (individual presenting a plaque extension of less than 20%) and 1 = high presence (individual presenting an extension of plaque > 20%). The importance attributed by the mother 5 to the oral health of the children was reduced to a positive attitude (1) if she answered "yes" to the following two questions: Do you consider it important that your child's teeth are kept in good condition? Have you ever examined your child's teeth to determine if they were healthy? A negative attitude (0) was registered if there was a "no" response to either of these two questions.
This approach has been used in several studies (15, 16) . The socioeconomic position (SEP) was assigned according to the occupation and schooling of the father and mother. To assign a group of SEP, the principal components analysis methodology was used, generating two indicators, one for parental schooling and one for occupation (17) . The variables generated explained 80.2% and 55.8% of the variability, respectively. Terciles were calculated for both, in which the first one was referred to the group with the worst socioeconomic position and the fourth to the group with the best socioeconomic position.
Analysis of data
The univariate analysis reported measures of central tendency and dispersion for quantitative variables, while frequencies and percentages were reported for qualitative variables. In the bivariate analysis, the chi-square and Mann-Whitney tests were used, according to the measurement scale of the variables tested.
Ethical considerations
The accomplishment of this study fulfilled the specifications of protection to the study participants and adhered to the ethical and research regulations in force of the National Autonomous University of Nicaragua (Campus León). Informed consent was signed by the parents/guardians of the students and the information was treated as confidential.
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RESULTS
The study included 677 schoolchildren, 283 cases and 394 controls. Table 1 shows the results of the descriptive and bivariate analysis. In the Mann-Whitney test, the age of school children was lower in those with high caries severity (8.07 ± 2.13 vs 9.56 ± 2.13; p < 0.0001) than in cariesfree children. The age of the mother was lower in those with high severity of caries (31.84 ± 5.90 vs 33.38 ± 5.93; p < 0.001) than in caries-free children. When the chi-square test was performed, it was observed that the percentage of subjects with high caries severity was worse among children who reported less tooth brushing (p < 0.001), and who had more dentobacterial plaque (p < 0.001). Students with a pattern of preventive dental care had a lower frequency of high caries severity (p < 0.001). We did not observe statistically significant differences (p > 0.05) by gender, birth order, mother's attitude towards children's oral health, family size, and socioeconomic position.
DISCUSSION
In this study, it was observed that oral hygiene and dental care are associated with the high severity of dental caries in this sample of Nicaraguan school children. For many years, the overall goal of the World Health Organization (WHO) for dental caries in 2000 was no more than an average of 3 decayed, missing, or filled teeth at 12 years of age -which has been used as an overall pattern for the success of oral health programs. Likewise, the use of different cut-off points of dmft and DMFT to establish the severity and prevalence of caries is an accepted practice in the dental community and has been used to assess prevalence in various studies around the world (18). 7 Inadequate access to dental care for children from low-income families may be due in large part to the lack of dental insurance. Despite improvements in the oral health of children through prevention, dental caries remains one of the most common chronic diseases of childhood around the world (19) . In this study, children with preventive dental care patterns showed the lowest percentage of caries severity. Similar findings have been observed in other studies: for example, Ditmyer et al. (20) report that subjects with fissure sealants, which is one of the preventive procedures performed by dentists in children, have higher levels of caries severity. A series of meta-analyses recently published on the application of fluoride rinse (21), gel (22) , and varnishes (23), along with preventive actions carried out in the dental clinic, found clear evidence that fluoride has an effect on the reduction of caries in the primary and permanent dentition.
There are several studies that relate to oral hygiene, either by measuring it with the presence of dentobacterial plaque or by toothbrushing frequency, with dental caries (6, (24) (25) (26) ,
showing that the presence of dentobacterial plaque is a risk factor for dental caries, whereas the greater frequency of dental brushing is a protective factor against it. Dental brushing with fluoride paste removes dental plaque present on dental surfaces, which is considered important to do at least twice a day. Therefore, programs should be established to help parents create a daily habit of brushing their children's teeth (25, 27) . The study has limitations that must be addressed for adequate interpretation of the results. For example, cross-sectional studies present the problem of temporal ambiguity, where causal relationships cannot be achieved between the dependent and independent variables. Another issue is introducing memory bias in self-report studies. However, this is used in most epidemiological studies and is a valid way to obtain data.
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CONCLUSION
The results of the survey show that the variables related to oral hygiene, including objective measurements (presence of dentobacterial plaque) and subjective measurements (report of tooth brushing frequency), are associated with better dental health when practiced consistently. The pattern of dental care (or lack of one) shows an association with the severity of caries. It is necessary for oral health programs to include an addition to the preventive component or a curative component, to meet their oral health needs.
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